5 sulfate aerosol (Wexler et al. 2015) . We propose that the results of our 220 RDI-XRF analyses does not depend on exact concentrations or size distributions but 221 rather on relative distributions of these elements, and thus are not contingent on 222 highly precise quantification of size speciated aerosols. 223 We conducted a positive matrix factorization (PMF) analysis of the RDI-XRF 224 data using the Environmental Protection Agency (EPA) 5.0 software, which is a 225 weighted least-squares solution to the multivariate receptor problem yielding factor 226 (source) profiles and temporal contributions of these sources to each time-series 227 observation. Although the resulting factors are not orthogonal, this model has low 228 rotational ambiguity and produces factors that are more easily interpreted due to 229 inherent non-negativity constraints on the solution (Kim et al. 2005) . We selected 230 the elements Al, Ca, Cl, Fe, K, Mo, Na, Pb, S, Si, Ti based on their crustal, combustion, 231 or marine abundance and a low average signal to noise ratio (S/N > 5), which are 232 deemed strong predictor variables (Paatero and Hopke 2002 Fig. 2; Fig. S3 ). One of the six factors, factor 4, was not 321 interpretable (i.e. was considered an artifact of the data collection) and is not 322
shown. Factors differed in their particle distributions as well as in their elemental 323 composition (Fig. S2, Table 1 ). Seasonally, we found that March-April-May (MAM) 324 and June-July-August-(Sept.) (JJA(S)) contain 89% and 10% respectively of the 325 contributions from the Asian Dust Factor, whereas MAM and JJA(S) contained 51% 326 and 44% (45%) respectively of contributions from the Asian Combustion Factor 327 (Table 1).  328 Factor 2, the Asian Dust factor, summarized ~40-60% of the crustal elements 329 (e.g. Ca, Fe, Si, Ti) in coarse (Dp>2.5 μm) aerosols, typically associated with dust ( accounted for a high percentage of Cl, S, and Na (Fig. S3) , which are known to be 335 principal components of sea salt aerosols. Factors 1 and 3, which were dubbed the 336
Local Combustion Factor and the Local Dust Factor explained 40-60% of the crustal 337 elements (e.g. Al, Ca, Fe, Si, Ti) in the largest size class bin (5-10 μm), approximately 338 seven times more than the Asian Dust Factor (Fig. S3) . Following Holmes and Zoller 339 (1996), we also examined the ratio of crustal elements Ca, Fe, K, Na, and Ti, 340
(summed across size bins and normalized to total Al) in each factor. The ratios of 341 the Asian Dust Factor in this study agreed well with literature values ( Fig. S4 ; Table  342 1), however this agreement, interpreted based on mean squared error (MSE), 343 worsened in order of the following factors: Asian Combustion, Local Combustion, 344
Local Dust, and Marine (Table 1 ). In addition to distinct compositions, differences in 345 the particle distribution modes of factors denote subtle size differences between 346 dust, combustion and marine fine aerosols ( Fig. S2 ; Table 1 ). In particular, the Local 347
Combustion Factor has a bimodal particle distribution, potentially indicative (Fig. 3) . A wide range of aerosol sizes (0.09 -5 μm) 366 contained very high concentrations of Pb in the April 12 sample (86 ± 2.6 % Asian 367 Pb) with the exception of aerosols in the largest size class bin (5-10 μm), which 368 contained 59 % Asian Pb (Fig. 3) classes were well correlated with one another (r = 0.89, p < 0.01), and we observed 378 little difference between the two (15.5 ± 14 % higher Asian influence in the smallest 379 size bin; data not shown). 380 We found a strong correlation between the percent of Asian Pb across all size 381 classes and the Asian Dust factor (Fig. 4a) and the Asian Combustion factor (Fig 4b) . The Asian PMFs provide a continuous estimate of the Asian influence in 2012 399 to determine the associated O3 originating from Asian emissions. We observed a 400 positive correlation between deseasonalized O3 and the Asian Dust (Fig. 5a ) and 401
Combustion factors (Fig. 5b) . Similarly, the slope in these relationships was used to 402 calculate the increase in O3 attributable to the Asian Combustion Factor, 2.8 ppbv, 403 and the Asian Dust Factor 1.5 ppbv ( days prior to reaching Chews Ridge (Fig. 7) . Averaged ascending and descending 455 (day and night) CO retrievals from AIRS on April 11, one day prior to the large event 456
observed on April 12, shows a substantial CO enhancement adjacent to Chews Ridge 457 (Fig. S6b) . The other retrieval shown in Figure S6a is from a period with minimal 458
Asian influence according to the PMF analysis (Fig. 3) , which correspondingly shows 459 no significant CO plumes in the Eastern Pacific. CO has been used previously as a 460 tracer of Asian pollution to forecast high ozone , and here 461 corroborates that the air mass observed on April 12, 2012 was very likely of direct 462 13 Asian origin. In comparison, the transport frequency of local and marine aerosols to 463 the west coast of North America has been less well characterized, but higher 464 frequency transport is expected due to shorter transport distances, and presumably 465 shorter transit times. Indeed we found that the Local Dust Factor, the Local 466
Combustion Factor and the Marine Factor exhibited frequent transport on 467 timescales of 1-6 days ( Fig S5) . 468 469 3.5. Particle Nucleation 470
In addition to the transport of foreign aerosols, spring and summertime 471 particle nucleation represents an important source of secondary aerosols to Chews 472
Ridge and regions downwind. We present evidence of onshore particle nucleation 473 in the diurnal pattern of the particle size and number ( Fig. 8a; Fig. 8b ), the so-called 474 banana curves, for onshore wind conditions. The onset of particle nucleation occurs 475 around noon, intensifies until ~2:00 pm, and is followed by the subsequent growth 476 of existing particles and an increase in the overall surface area between 2pm and 477 5pm. We observe a nearly bimodal distribution in the daytime onshore particle 478 number distribution as a function of aerosol size (Fig. 8b) , with a mode near 35 nm 479 as well as the more typical mode around 60 nm. At nighttime, one mode of 480 Aitken/aged nucleation particles was present, which had overall lower particle 481 number and surface area than its daytime counterpart ( Fig. 8b; Fig. 8c ). 482
Corresponding offshore diurnal particle number concentration and particle number 483 plots demonstrate that particle nucleation was not observed during periods of 484 offshore flow ( Fig. 8d; Fig. 8e ). Only one mode of Aitken/aged particles was present 485 under these conditions day or night and shared similar particle number 486 characteristics. 487
To test the hypothesis that onshore particle nucleation occurs in air masses 488 that have been previously scavenged of particles through transpacific transit, we 489 correlated the overall surface area from the preceding morning (5am-11am) with 490 particle nucleation number (and Aitken/aged aerosol mode median size) on the 491 same day (11am-5pm). Inherent is the assumption that our SMPS measurements 492 capture the majority of the surface area present. Although other, larger aerosol 493 modes may contribute to the total surface area, our SMPS measurement depict the 494 bulk of the surface area from the nucleated and Aitken/Aged aerosol modes during 495 both periods of onshore and offshore flow ( Fig. 8c; Fig. 8f ). We observed a 496 statistically significant inverse relationship between the overall surface area in the 497 morning and the nucleation particle number measured during the following 498 afternoon (Fig. 9a) . Correspondingly, the median size of nucleation and Aitken/aged 499 particles was positively correlated with overall surface area that morning (and 500 negatively correlated with nucleation particle number; Fig. 9b ). We did not observe 501 statistically significant relationships between O3 concentrations and temperature 502 with either nucleation particle number or the median size of nucleation and 503
Aitken/aged particles. 504 Our data suggest that particle nucleation occurs on summer afternoons in air 505 masses that have been pre-scavenged of existing aerosols ( Fig. 8; Fig. 9 
